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(54) INDAZOLE DERIVATIVES 

(71) We, CHUGAI SEIYAKU KABUSHIKI KAISHA, a Japanese body 
corporate of No. 5 — 1, 5-cfaome, Ukima, Kita-ku, Tokyo, Japan, do hereby declare 
the invention, for which we pray that a patent may be granted to us, and the 
method by which it is to be performed, to be particularly described in and by the 
following statement: — 

This invention relates to indazole derivatives. 

The invention provides indazole derivatives having the formula: 



T 



(i) 



wherein X is a hydrogen atom, a halogen atom or lower aikyl group; each of R and 
R' is a hydrogen atom, a lower aikyl group or a lower alkenyl group, or R and R\ 
together with the nitrogen atom to which they are attached, form an unsubstituted 
or substituted heterocyclic ring; and n is 1, 2 or 3. . 

The indazole derivatives of the formula (I) are novel compounds having 
tranquilizing activity, antidepressive activity, anti -inflammatory activity, 
circulatory activity, etc., and are useful as medicines. Thus, the invention also 
provides a pharmaceutical composition comprising, as active ingredient, an 
indazole derivative of the invention and a pharmaceutically-acceptable diluent or 
carrier therefor. 

Examples of indazole derivatives of the invention are: (1) indazole derivatives 
having the formula: 



(ID 
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wherein X is as defined above with respect to formula (I); each of R and R' is a 
lower alkyl group or an allyl group, or R and R\ together with the nitrogen atom to 
which they are attached, form a heterocyclic ring optionally substituted by a lower 
alkyl group; and n is 2 or 3; 

(2) indazole derivatives having the g neral formula: 



(ni) 



wherein X is as defined above with respect to formula (I); and each of R and R' is a 
lower alkyl group, or R and R', together with the nitrogen atom to which they are 
attached, form an unsubstituted or substituted heterocyclic ring; 
10 (3) indazole derivatives having the formula 



(IV) 



where X and n are as defined above with respect to formula (I). 
(4) indazole derivatives having the formula: 





~~TT 

dh\- 



(V) 



NH 2 



15 wherein X and n are as defined above with respect to formula (I); 

(5) indazole derivatives having the formula: 




^ (vi> 

wherein X is defined above with respect to formula (I); each of R and R' is a 
hydrogen atom or a lower alkyl group, or R and R', together with the nitrogen 
20 atom to which they are attached, form a heterocyclic ring optionally substituted by 

a phenyl group; and n is 2 or 3. 

According to the invention, the indazole derivatives of the invention can be 
prepared as follows: 

(1) indazole derivatives of formula (II) can be prepared by reacting a compound 
25 having the formula: 



l 

H 



(VII) 



wherein X is as defined above with respect to formula (I), with a compound having 
the formula: 

x'Cch^-n^*") (VIII) 

30 wherein X' is a halogen atom, and R, R' and n are as defined above with respect to 

formula (II); 
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(2) indazole derivatives of formula (III) can be prepared by reacting a compound 
having the formula: 



N 
I 

CH^-OH 

wherein X is as defined above with respect to formula (I), with a compound having 
5 the formula: 

H< R ^, (X) 

wherein R and R' are as defined above with respect to formula (III); 

(3) indazole derivatives of formula (IV) can be prepared by reacting a compound 

having the formula: 

i 

H 

wherein X is as defined above with respect to formula (I), with a compound having 
the formula: 



u 



(XII) 



wherein X' is a halogen atom and n is as defined above with respect to formula (I); 
15 (4) indazole derivatives of formula (V) can be prepared by reacting a compound 

having the formula: 

"a 



N 

— «; j ji (xiii) 



where X and n are as defined above with respect to formula (I), with hydrazine; 
(5) indazole derivatives of formula (VI) can be prepared by reducing a compound 
20 having the formula: 



wherein n* is n-1, n being as defined above with respect to formula (VI), X is as 
defined above with respect to formula (I), and R and R' are as defined above with 
respect to formula (VI). 

25 In the formulae (I), (II), (III), (VI), (VIII), (X) and (XIV) t R and R' may be the 

same or different. In formulae (I), (III) and (X), when R and R' taken together 
form a substituted heterocyclic ring, the substituent may be, for example, a methyl 
group or a phenyl group. In formulae (II) and (VIII), when R and R' taken together 
form a substituted heterocyclic ring, the substituent may be, for example, a methyl 

30 group. 

As used herein, a lower alkyl group is one containing from 1 to 4 carbon atoms 
(e.g. a methyl group, an ethyl group or an n-butyl group), and a lower alkenyl 
group is one containing 2, 3 or 4 carbon atoms (e.g. an alkyl group). 
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The heterocyclic ring is exemplified by a morpholmo group, a pipencuno 
group, a piperazino group, a pyrrolidine group, a 1,2,3,6-tetrahydropyridino 
group, and a phthalimido group. 

The compound of the formula (VII) used in the process (1) as a starting 
5 material can be obtained by diazonizing a 2-aminobenzophenone derivative, ring- 5 

closing the diazonized product with sodium sulfite and treating the product with 
stannous chloride (Berichte der Deutschen Chemischen Gesellschaft, vol. 29, p. 
1255 (1896). 

The compound of the formula (XIV) used in the process (5) as a starting 
0 compound is a novel compound and is prepared by, for example, the following 10 

reaction: 

XcrO x^ch^-coor- 'xxjtO 



*r ^ 

HN: 



COOR 1 



n 



(CH^-CO-N^J 

wherein R, R' and ri are as defined above with respect to formula (VI); X is as 
defined above with respect to formula (I); X # is a halogen atom; and R" is a lower 

5 alkyl group. 15 

The compound of the formula (IX) used in the process (2) as a starting 
compound is prepared by reacting the compound of formula (VII) with 
formaldehyde and industrially without separation of this intermediate it can be 
immediately reacted with the amine of the formula (X). 

20 In the practice , of the process (1) of the invention the reaction of the 20 

compound of the formula (VII) with the compound of the formula (VIII) is carried 
out in a suitable organic solvent, for example dimethylformamide, toluene, 
methanol, ethanol and at a temperature of room temperature or above generally 
for 10—90 minutes. 

25 It is preferable to use an excessive molar amount of the compound of the 25 

formula (VIII) in comparison with the compound of the formula (VII), and in order 
to carry out the reaction smoothly and increase the yield, it is favorable to use a 
condensating agent, for example, an equimolar amount or an excessive molar 
amount of sodium hydride, sodium alcoholate, sodium amide or sodium 
30 hydroxide. In the case wherein the starting compound of the formula (VIII) is in 30 

the form of hydrochloric acid salt, it is used after the conversion to a free amine 
with the use of base such as sodium hydroxide and dissolving the free amine in a 
solvent such as toluene. 

And in the industrial practice of this process, if a quaternary ammonium salt 
35 such as triethylbenzylammonium chloride is used as a phase transfer catalysis, 35 

water can be used as a solvent. 

In the practice of the process (5), the reduction reaction of the 
compound of the formula (XIV) is carried out at a temperature of 
room temperature or above; preferably reflux temperature of the re- 
40 action mixture, for 10 — 60 minutes after dissolving the compound (XIV) in a 40 

suitable solvent such as tetrahydrofuran or diethyl ether and adding an equimolar 
or excessive molar amount of a usual reducing agent such as lithium alminum 
hydride to the solution. 

In the practice of the process (2), the compound of the formula (IX) is reacted 
45 with the amine of the formula (X) in a suitable solvent, for example ethanol or 45 

methanol. The reaction is carried out at room temperature or a temperature 
higher than room temperature, preferably reflux temperature of the reaction 
mixture, for 1 — 5 hours. Preferably the amine of the formula (X) is used in the 
equimolar or an excessive molar amount in comparison with the amount of the 
50 compound of the formula (IX). An appropriate catalyst used as sodium hydroxide 50 

or potassium hydroxide may be used. When the d sir d compound is obtained 
from the compound of the formula (VII) through the compound of the formula 
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(IX), the reaction can be carried out in a one-step procedure by adding 
formaldehyde and amine simultaneously to the compound of the formula (VII) and 
reacting them under similar conditions. 

In the practice of the process (4), the compound of the formula (XIII) is 
5 dissolved in an organic solvent such as ethanol and reacted with an equimolar or 5 

excessive molar amount of hydrazine, preferably hydrazine hydrate. The reaction 
is carried out at room temperature or a temperature atjove it, preferably reflux 
point of the solvent for 1—4 hours. 

Isolation of the product (I) from the reaction mixture can be carried out by 
10 pouring the reaction mixture into ice-water, extracting the mixture with an organic io 

solvent such as benzene or chloroform, washing the extract with water, drying the 
extract and further concentrating it. The product (I) is generally an oil and can be 
converted to an inorganic acid salt thereof such as hydrochloride and sulfate or an 
organic acid salt such as oxalate, malonate and succinate. 
15 The compound of the formula (I) obtained according to the invention is a "\ 15 

novel compound and is useful as a medicine having tranquilizing activity, ) 
antidepressive activity, anti-inflammatory activity, circulatory activity, etc. 

The following examples are intended only to illustrate the invention and the 
invention is not limited by the examples. 

20 Experimental Example 1. 20 

Anti-reserpine activity 

ddY Strain male mice (A — 5 weeks old, body weight 23—25 g) were 
intraperitoneally treated with 5 mg/kg of reserpine and after 3 hours the rectal 
temperatures were determined. Referring to the determined temperatures, the 

25 mice were divided into groups of 6 mice each to make the mean temperature of 25 

each group as much the same as possible. 4 hours after the administration of 
reserpine, 100 mg/kg each of the samples was orally administered to the mice. 
Rectal temperatures were determined 1 hour and 3 hours after the oral 
administration of the samples and effects of the samples on rectal temperature 

30 were calculated as a ratio, with the control drug, that is, imipramine, according to 3( 

the following equation to obtain the values shown in Table 1. 

Temperature difference between groups treated with samples and a control 
group (treated with vehicle) 

T= 

Temperature difference between a group treated with imipramine and a 
control group (treated with vehicle) 

TABLE 1. 

Samples Anti-reserpine activity 



Compound of Example 3 


0.7 


Compound of Example 7 


1.0 


Compound of Example 8 


0.7 


Compound of Example 9 


0.7 


Compound of Example 10 


1.0 


Compound of Example 16 


0.5 


Compound of Example 29 


1.0 


imipramine 


1.0 


desipramine 


1.0 



Experimental Example 2. 
35 Barbiturate potentiation 3, 

ddY Strain male mice (4 — 5 weeks old, body weight 23 — 28 g) in groups of 5 
mice each were orally treated with 100 mg/kg of samples and 30 minutes after the 
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oral administration the mice were intraperitoneal^ treated with 100 mg/kg of 
hexobarbital. Duration of loss of righting reflux due to hexabarbitol was 
determined and barbiturate potentiation ratios with control groups were 
calculated. The calculated values are given in Table 2. Imipramine, desipramine 
5 and diazepam were used as control drugs. 5 

- TABLE 2. 

Samples — _ Barbiturate potentiation 



Compound of Example 1 


DAf - ■ 


Compound of Example 2 


1 < 


Compound of Example 3 


1 5 


Compound of Example 4 




Compound of Example 6 




Compound of Example 7 


1 0 


Compound of Example 8 


1 1 
l.J 


Compound of Example 10 


l.U 


Compound of Example 1 1 


1.3 


Compound of Example 12 


i n 


Compound of Example 14 


1 7 


Compound of Example 15 


1 A 


Compound of Example 17 


1.0 


Compound of Example 19 


1.2 


Compound of Example 20 


1.6 


Compound of Example 23 


1.3 


Compound of Example 25 


1.1 


Compound of Example 29 


1.7 


Compound of Example 34 


2.5 


imipramine 


1.3 


desipramine 


1.5 


diazepam* 


2.3 



*5 mg/kg was orally administered. 

Experimental Example 3. 
ddY Strain mice and Wistar-Imamichi strain rats were used to inspect acute 
toxicity and subacute toxicity (30 days; oral administration) of a compound of the 
10 formula [I]. 10 
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TABLE 3 





LD S0 (mg/kg p.o.) 


Subacute toxicity 








Sample ^^"^^ 


mouse rat 


rat 


Compound of Example 10 


6 580 3000- 
9 660 5000 


not fatal at a dose of 100 
rogAg; no abnormal symp- 
tom at this dose. 


Imipramine 


350 900 


not fatal at a dose of 50 
mg/kg; At this dose normal 
increase in body weight is 
depressed and hemoglobin 
and blood urine nitrogen 
are reduced. Marginal part 
of liver appears dull. 



Example 1. 

Dimethylaminoethyl chloride hydrochloride (4.32 g) was dissolved in water 
(20 ml) and the solution was alkalized by the addition of aqueous sodium 
5 hydroxide solution. Then the solution was thoroughly mixed with toluene (30 ml) 

and the organic layer was dried over sodium sulfate. Separately, 3-phenylindazole 
(3.88 g) was dissolved in dimethyl formamide (60 ml) and sodium hydride, 50% 
pure, (1.15 g) was added to the solution, followed by adding dropwise the 
previously prepared toluene solution. The mixture was heated to 70° C and stirred 

10 for 75 min. at that temperature and then poured into ice-water and extracted with 

chloroform. The extract was washed with water, dried over sodium sulfate and 
concentrated by evaporation. The residue was treated with ether-hydrochloric 
acid to form hydrochloride. The product was recrystallized from ethanol-ether to 
obtain 2.0 g of l-dimethylaminoethyl-3-phenylindazole hydrochloride (m.p. 

15 163— 165°C). 

Analysis: 

Calcd. for C„H M N 3 C1: C, 67.65; H,6.68; N, 13.92 (%) 
Found: C,67.36; H,6.59; N, 13.72 (%) 

Example 2. 

20 By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 

indazole (4.57 g) and dimethylaminoethyl chloride hydrochloride (4.32 g) were 
treated to obtain 3.5 g of l-dimethylaminoethyl-3-phenyl-5-chIoroindazole hydro- 
chloride (m.p. 200— 201 °C). 
Analysis* 

25 Calcd.toC n H 19 N 3 Ci: C, 60.72; H,5.70; N, 12.49 (%) 

Found: C, 60.99; H,5.74; N, 12.53 (%) 

Example 3. 

By the procedure similar to that described in Example 1, 3-phenyl-5- 
methylindazofe (4.17 g) and dimethylaminoethyl chloride hydrochloride (4.32 g) 
30 were treated to obtain 4.0 g of l-dimethylaminoethyl-3-phenyI-5-methylindazole 

hydrochloride (m.p. 191— 192°C). 
Analysis: 

Calcd.forC„H M N 3 Cl: C, 68.45; H.7.02; N, 13.30 (%) 
Found: C, 68.42; H,7.17; N, 13.28 (%) 

35 Example 4. 

By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 
indazole (4.57 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were 
treated to obtain 5.1 g of l-diethylaminoethyl-3-phenyl-5-chloroindazole hydro- 
chloride (m.p. 185— 186°C). 

40 Analysis: 

Calcd.forC 19 H 23 N 3 Ci 2 : C, 62.64; H,6.36; N, 11.54(%) 
Found: C, 62.41; H,6.23; N,11.33(%) 
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Example 5. 

By the procedure similar to that described in Example 1, 3-phenyI-5-methyl- 
indazole (4.17 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were 
treated to obtain 4.0 g of l-diethylaminoethyl-3-phenyl-5-methyhndazole hydro- 
5 chloride (m.p. 131— 133°C). 5 

Analysis: 

Calcd. for QoH^Cl: C, 69.85; H, 7.62; N, 12.22 (%) 
Found: C, 69.81; H,7.59; N, 12.01 (%) 

Example 6. 

10 By the procedure similar to that described in Example 1, 3-phenylindazole 10 

(3.88 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were treated to 
obtain 2.0 g of l-diethylaminoethyl-3-phenylindazole hydrochloride (m.p. 
114— 118°C). 
Analysis: 

15 Calcd. for CwH^CLH^O: C, 65.60; H,7.53; N, 12.08 (%) 15 

Found: Q65.16; H.7.25; N,11.79(%) 

Example 7. 

By the procedure similar to that described in Example 1, 3-phenylindazole 
(3.88 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) to obtain 3.5 g of 
20 l-dimethylaminopropyl-3-phenylindazole hydrochloride (ra.p. 140 — 143°C). 20 

Analysis: 

Calcd. for C 18 H2jN 3 C1.2H 2 0: C, 61.44; H.7.44; N, 11.94 (%) 
Found: C, 61.04; H,7.55; N, 11.72 (%) 

Example 8. 

25 By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 25 

indazole (4.57 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) were 
treated to obtain 4.74 g of l-dimethylaminopropyl-3-phenyl-5-chIoroindazole 
hydrochloride (m.p. 158— 160°C). 
Analysis: 

30 Calcd. for C„H 2I N 3 Cl 2 : C, 61.72; H;6.04; N, 12.00 (%) 30 

Found: C, 61.47; H.5.95; N, 11.71 (%) 

Example 9. 

By the procedure similar to that described in Example 1, 3-phenyl-5- 
bromoindazole (4.10 g) and dimethylaminopropyl chloride hydrochloride (3.56 g) 
35 were treated to obtain 4.0 g of l-dimethylaminopropyl-3-phenyl-5-bromoindazole 35 

hydrochloride (m.p. 149— 150°C). 
A.nalvsis* 

Calcd. for C 18 H 21 N 3 ClBr: C, 54.77; H, 5.36; N, 10.65 (%) 
Found: C, 54.35; H, 5.46; N, 10.17 (%) 

40 Example 10. 40 

By the procedure similar to that described in Example 1, 3-phenyl-5-methyl- 
indazole (4.17 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) were 
treated to obtain an oily product. The product was purified through distillation 
under reduced pressure to obtain 3.5 g of l-dimethylaminopropyl-3-phenyl-5- 

45 methylindazole (b.p. 185°C/0.5 mmHg). 45 

Analysis: 

Calcd. for C 19 H 23 N 3 : C, 77.78; H, 7.90; N, 14.32 (%) 

Found: C, 77.68; H,7.85: N, 14.11 (%) 

The resulting oily product was reacted with oxalic acid to obtain 3.4 g of 1- 
50 dimethylaminopropyl-3-phenyl-5-methylindazole oxalate (m.p. 184 — 185°C). 50 

Analysis: 

Calcd. for C^H^O,: C, 65.78; H, 6.57; N, 10.96 (%) 

Found: C, 65.53; H,6.58; N, 10.82 (%) 

l-Dimethylaminopropyl-3-phenyl-5-methylindazole was converted by a 
55 conventional way to its hydrochloride having a melting point between 139-140°C. 55 

Analysis* 

Calcd. for C 19 H M N,Ci: C, 69.18; H.7.33; N, 12.74 (%) 

Found: C, 69.01; H, 7.28; N, '2.68 (%) 



OMcrwvirv -no 1 a qqoqh a i >. 
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Example 11. 

By the procedure similar to that described in Example 1, 3-phenylindazole 
(3.88 g) and piperidinopropyi chloride hydrochloride (5.94 g) were treated to 
obtain 5.3 g of l-piperidinopropyl-3-phenylindazoIe hydrochloride (m.p. 
201— 202°C). 5 
Analysis: 

Calcd. for C^H^Cl: C, 70.87; H,7.36; N. 11.81 (%) 

Found: Q71.ll; H,7.39; N, 1 1 .89 (%) 

Example 12. 

By the procedure similar to that described in Example 1, 3-phenyl-5- 10 
methylindazole (4.17 g) and piperidinopropyi chloride hydrochloride were treated 
to obtain 5.0 g of l-piperidinopropyl-3-phenyl-5-methylindazole hydrochloride 
(m.p. 222— 223°C). 
Analysis: 

15 Calcd. for (^H M N 3 C1: C, 71.43; H,7.63; N, 11.36 (%) 15 

Found: Q71.50; H,7.61; N, ll.47(%) 

Example 13. 

3-Phenyl-5-methylindazoie (4.17 g) was dissolved in dimethylformamide (70 
ml) and sodium hydride 50% pure (1.15 g) was added to the solution, followed by 

20 stirring it at room temperature for 10 min. To the resulting solution was added 20 

dropwise a solution of diethylaminopropyl chloride (3.59 g) in 30 ml of toluene. 
The mixture was stirred at 70°C for 1 hour and poured into ice-water, and 
extracted with chloroform. The extract was washed with water, dried over sodium 
sulfate and concentrated by evaporation. The residue was treated with ether- 

25 hydrochloric acid to obtain 4.5 g of l-diethylaminopropyI-3-phenyl-5-methyl- 25 

indazole hydrochloride (m.p. 127 — 129°C). 
yVnalysis* 

Cdcd.forC^H^Cl: C, 70.47; H,7.89; N, 11.74 (%) 

Found: C, 70.24; H, 8.26; N, 1 1 .28 (%) 

30 Example 14. 30 

By the procedure similar to that described in Example 13, 3-phenyl-5-chloro- 
indazole (4.57 g) and morpholinoethyi chloride (3.59 g) were treated to obtain 3.7 g 
of 1 -morpholinoethyl-3-phenyl-5-chloroindazole hydrochloride (m.p. 
226— 229° C). 

35 Analysis: 35 

Calcd. for C I9 H 21 N 3 OCl 2 : C, 60.32; H, 5.60; N, 11.11 (%) 
Found: C, 60.55; H, 5.59; N, 11.22 (%) 

Example 15. 

By the procedure similar to that described in Example 13, 3-phenyl-5- 
40 methylindazole (4.17 g) and l-morpholinopropyl chloride (3.93 g) were treated to 40 

obtain 4.1 g of l-morpholinopropyl-3-phenyl-5-methylindazole hydrochloride 
(m.p. 180— 182°C). 
Analysis: 

Calcd. for C 21 H 26 N 3 OCl: C, 67.82; H, 7.05; N, 1 i .30 (%) 
45 Found: C, 67.89; H, 6.85; N, 11.36 (%) 45 

Example 16. 

By the procedure similar to that described in Example 13, 3-phenylindazole 
(3.88 g) and N-methylpiperazinopropyl chloride (4.24 g) were treated to obtain 6.8 
g of l-N-methylpiperazinopropyl-3-phenyl indazole hydrochloride (m.p. 
50 222— 224° C). 50 
Analysis: 

Calcd. for QjHm^CU.HjO: C, 59.29; H.7.11; N, 13.17 (%) 
Found: C, 59.54; H, 7.02; N, 13.23 (%) 

Example 17. 

55 By the procedure similar to that described in Example 13, 3-phenyl-5-methyl- 55 

indazole (4.17 g) and N-methylpiperazinopropyl chloride (4.24 g) were treated to 
obtain 4.0 g of 1 - N - methylpiperazinopropyl - 3 - phenyl - 5 - methylindazole 
hydrochloride (m.p. 226— 228 °C). 
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Analysis: 

Calcd. for CmHjoN/^. 1/2 H,0: C, 61.39; H.7.25; N,13.02(%) 
Found: C, 61.10; H.7.01; N, 13.05 (%) 

Example 18. 

5 By the procedure similar to that described in Example 13, 3-phenyl-5-methyl- 5 

indazole (4.17 g) and diallylaminopropyl chloride (4.17 g) were treated to obtain 
4.3 g of l-diallylaminopropyl-3-phenyl-5-methylindazole hydrochloride (m.p. 
81— 82°C). 

Analvsis* 

10 Calcd. for C^HaNaCl: C, 72.33; H, 7.39; N,11.00(%) 10 

Found: C, 72.74; H,7.88; N,11.07(%) 

Example 19. 

(a) 3-Phenyl-5-chloroindazole (2.29 g), paraformaldehyde (0.35 g), morpholine 
15 (1.91 g) and IN aqueous sodium hydroxide solution (1 ml) were added to 40 ml of 15 

ethanol and the mixture was allowed to react under reflux. The reaction mixture 
was concentrated and then the residue was dissolved in chloroform, washed with 
water, dried over sodium sulfate and concentrated. The residue was treated with 
column chromatography to obtain 1.7 g of i-morpholinomethyl-3-phenyU5-chloro- 
20 indazole having a melting point of between 155 — 156° after recrystallization from 20 

methanol. 
Analysis: 

Calcd. for C It H 18 N 3 OCl: C, 65.95; H, 5.53; N, 12.82 (%) 
Found: C, 65.63; H, 5.44; N, 12.69 (%) 

25 (b) 3-Phenyl-5-chloroindazole (9.16 g), paraformaldehyde (1.5 g), and 5% 25 

aqueous sodium hydroxide solution (1 ml) were added to ethanol (40 ml) and the 
mixture was heated under reflux for 3 hours. After cooling the mixture, the 
precipitated crystals were recovered by filtration to obtain 8.0 g of 1-hydroxy- 
methyl-3-phenyl : 5-chloroindazole (m.p. 144 — 146°C). 

30 Analysis: 

Calcd. for C 14 H u N 2 OCl: C, 65.00; H,4.29; N, 10.83 
Found: C, 65.21; H,4.32; N, 10.71 (%) 



50 



55 



The product obtained above and morpholine were treated by a procedure 
similar to that described in (a) of Example 19 to obtain the same product as 
35 produced in (a) of Example 19. 

Example 20. 

By the procedure similar to that described in Example 19, 3-phenyl-5-methyl- 
indazole (3.13 g), paraformaldehyde (0.53 g) and pyrrolidine (2.1 g) were treated 
to obtain an oily product. The product was treated with ether-hydrochloric acid to 
40 produce 3.8 g of l-pyrrolidino-methyl-3-phenyl-5-methylindazole hydrochloride 

having a melting point between 161— 162°C after recrystallization from ethanol- 
ether. 

Calcd S for Q 9 HaN,a: C, 69.61 : H, 6.76; N, 12.82 (%) 
45 Found: C, 69.37; H,6.69; N, 12.99 (%) 

Example 21. 

fa) By the procedure similar to that described in Example 19, 3-phenyIindazole 
(2.91 g), paraformaldehyde (0.50 g) and N-phenylpiperazine (4.87 g) were treated to 
obtain 4.3 g of l-N-phenylpiperazinomethyl-3-phenylindazole having a melting 
point between 109 — 110°C after recrystallization from ethanol. 

CalcrforQ.H^N,: C, 78.23; H, 6.57; N, 15.21 (%) 

Found: C, 78.39; H,6.42; N, 15.31 (%) 

(b) 3-Phenylindazole (9.71 g), paraformaldehyde (2.25 g) and 5% aqueous sodium 
hydroxide solution (1 ml) were added to ethanol (40 ml) and the mixture was 
heated under reflux for 3 hours. After cooling the reaction mixture, the 
precipitated crystals were recovered by filtration to obtain 8.7 g of 1- 
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hydroxymethyl-3-phenyiindazole having a melting point between 103 — 105°C 

after recrystallization from ligroine. 

Analsysis: 

Calcd. for C 14 H 12 N 2 0: C, 74.98; N, 5.39; N, 12.49 (%) 
5 Found: C, 74.92; H, 5.18; N, 12.61 (%) 

l-Hydroxymethyl-3-phenylindazoIe obtained above and N-phenylpiperazine 
were treated by a procedure similar to that described in (a) of Example 19 to 
obtain the same product as produced in (a) of Example 22. 

Example 22. h 
10 (a) By the procedure similar to that described in Example 19, 3-phenyl-5-methyI- 

indazole (2.08 g), paraformaldehyde (0.35 g) and 2-(4'-chlorophenyl)-l,2,3,6-tetra- 
hydro-4-methylpyridine (4.0 g) were treated to obtain 2.8 g of l-[2'-(4"-chloro- 
phenyl) - 1 \2\3\6' - tetrahydro - 4' - methyl] - pyridinomethyl - 3 - phenyl - 5- 
methyl-indazole (m.p, 130— 131°C). 1 
15 Analysis: 

Calcd. for C„H 26 N 3 C1: C, 75.77; H,6.12; N,9.82(%) 
Found: C, 76.19; H,6.13; N, 10.28 ~ 



(b) By the procedure similar to that described in Example 19, 3-phenyI-5- 
methylindazole (13.7 g) and paraformaldehyde (2.4 g) were treated to obtain 13.1 g 
20 of l-hydroxy-3-phenyl-5-rnethylindazole (m.p. 109 — 111°C). 2 

Analysis: 

Calcd. for C 15 H 14 N 2 0: C, 75.61 ; H, 5.92; N, 1 1 .76 (%) 
Found: C, 75.54; H, 5.82; N, 11.76 (%) 

l-Hydroxymethyl-3-phenyl-5-methylindazole obtained above and 2-(4'- 
25 chlorophenyl)-l,2,3,6-tetrahydro-4-methylpyridine were treated by a procedure 

similar to that described in (a) of Example 19 to obtain the same product as 
produced in (a) of Example 22. 

Example 23. 

l-Hydroxymethyl-3-phenylindazole (2 g), morpholine (0.84 g) and 5% aqueous 
30 sodium hydroxide solution (1 ml) were dissolved in ethanol (30 ml), and the 

mixture was heated under reflux for 3 hours. After completion of the reaction, the 
mixture was concentrated under reduced pressure. The resulting oily residue was 
treated with ether-hydrochloric acid to obtain l-morpholinomethyl-3- 
phenylindazole having a melting point between 166— 167°C (decomposition) after 
35 recrystallization from ethanol-ether. 

Analysis: 

Calcd. for C M H ffl N 3 OCl: C, 65.55; H, 6.1 1 ; N, 12.74 (%) 
Found: C, 65.48; H, 6.26; N, 12.58 (%) 

Example 24. 

40 3-Phenyl-5-methylindazole (4.17 g) was dissolved in dimethylformamide (70 

ml) and to the solution was added sodium hydride 50% pure (0.96 g) followed by 
stirring at room temperature for 10 minutes. To the resulting mixture was added a 
solution of phthalimidopropyl chloride (4.47 g) in dimethylformamide (50 ml) 
followed by stirring at 95°C for 6 hours. The reaction mixture was poured into ice- 

45 water and then extracted with chloroform. The extract was washed with water, 

dried over sodium sulfate and concentrated under reduced pressure to obtain 4.9 g 
of l-phthalimidopropyl-3-phenyl-5-methylindazole having a melting point between 
131 — 132°C after recrystallization from methanol. 
Analysis* 

50 Calcd. for C M H 21 N 3 0 2 : C, 75.93; H, 5.35; N, 10.63 (%) 

Found: C, 75.96; H,5.27; N, 10.61 (%) 

Example 25. 

By the procedure similar to that described in Example 24, 3-phenyl-5-chloro- 
indazole (9.2 g), sodium hydride 50% pure (2.3 g) and phthalimidopropyl chloride 
55 (9.0 g) were treated to obtain 10.4 g of l-phthaIimidopropyl-3-phenyl-5-chloro- 

indazole. Recrystallization from methanol gave a product having a melting point 
between 121— 122°C. 
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Analysis: 

Calcd. for CHuNACI: C, 69.31 ; H, 4.36; N, 10.10 (%) 
Found: C. 69.33; H.4.43: N, 10.34 (%) 

Example 26. . 

5 By the procedure similar to that described in Example 24, 3-phenylindazole 5 

(7.76 g), sodium hydride 50% pure (2.3 g) and phthalimidopropyl chloride (9.0 g) 
were treated to obtain 8.0 g of l-phthahmidopropyl-3-phenylindazole having a 
melting point between 129— 130°C after recrystallization from methanol. 
Analysis: 

10 Calcd. for C^H U N,Q,: C, 75.57; H,5.02; N,11.02(%) 10 

Found: C, 75.57; H,4.99; N,11.10(%) 

Example 27. 

l-N-MonomethylcarbamoyIethyl-3-phenylindazole (m.p. Ill — 112°C) (50 g) 
was dissolved in anhydrous tetrahydrofuran (40 ml) and to the solution was added 

1 5 lithium aluminum hydride ( 1 .5 g) under cooling with ice followed by heating under l 

reflux for 20 min. while stirring. Aqueous ether and aqueous sodium hydroxide 
solution were added to the resulting reaction mixture to separate an organic layer. 
10% Hydrochloric acid was added to the organic layer to separate water layer. The 
water layer was alkalized with the addition of an aqueous sodium hydroxide 

20 solution, extracted with benzene, and the extract was washed with water, dried 2 

over sodium sulfate and concentrated under reduced pressure to obtain 1 .2 g of 1 - 
N-monomethylaminopropyl-3-phenylindazole as an oily product. The product was 
converted to its oxalate by a conventional way and then recrystallized from 
methanol to obtain crystals having a melting point between 197 — 198° C (de- 

25 composition). 2 

Calcd. for C 19 H 2I N 3 0 4 : C. 64.21; H.5.91; N,11.82(%) 
Found: C, 64.26; H,5.95; N, 11.97 (%) 

Example 28. 

30 By the procedure similar to that described in Example 27, 1-N-monomethyl- 3 

carbamoylethyl-3-phenyl-5-chloroindazole (m.p. 123 — 125°C) (5.0 g) was treated 
with the use of lithium aluminum hydride (1.5 g) to obtain 2.0 g of 1-N- 
monomethylaminopropyl-3-phenyl-5-chloro-indazole oxalate having a melting 
point between 203 — 204°C (decomposition) after recrystallization from ethanol. 

35 Analysis: ^ 

Calcd. for C^HjoN^Cl: C, 58.54; H.5.17; N, 10.78 (%) 
Found: C, 58.89; H,5.16; N, 10.58 (%) 

Example 29. 

By the procedure similar to that described in Example 27, 1-N-monomethyl- 
40 carbamoylethyl-3-phenyl-5-methylindazole (m.p. 128 — 130°C) (5.0 g) was treated < 

with the use of lithium aluminum hydride (1.5 g) to obtain 1.8 g of 1-N- 
monomethylaminopropyl-3-phenyi-5-methylindazole hydrochloride having a 
melting point between 148 — 149°C after recrystallization from ethanol-ether. 
Analysis: 

45 Calcd. for C„H»N,CI: C, 68.45; H,7.02; N, 13.30 (%) 

Found: C, 68.70; H,7.05; N, 13.35 (%) 

Example 30. 

Oily l-N-phenyipiperazinocarbonylethyl-3-phenyl-5-methylindazole (4.0 g) 
which had been prepared by reacting in order 1 -hydroxy carbonylethyl-3-phenyl-5- 

50 methylindazole with ethyl chlorocarbonate and N-phenylpiperazine was treated 

with the use of lithium aluminum hydride (1.2 g) by the procedure similar to that 
described in Example 27 to obtain 6.1 g of l-N-phenylpiperazinopropyl-3-phenyl- 
5-methyIindazole hydrochloride having a melting point between 195 — 200°C after 
recrystallization from ethanol-ether. 

55 Analysis: 

Calcd. for C 27 H 30 N 4 .HC1: C, 72.55; H, 6.99; N, 12.53 (%) 
Found: C, 72.46; H,7.02; N, 12.57 (%) 

Example 31. 

By the procedure similar to that described in Example 27, l-N,N-dirnethyl- 
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carbamoyIethyl-3-phenyl-5-methylindazole (m.p. 99 — 100°C) (5.0 g) was treated 
with the use of lithium aluminum hydride (1 .5 g) to obtain 1 .9 g of l-N,N-dimethyl- 
aminopropyl-3-phenyl-5-methyl-indazole oxalate having a melting point between 
184 — 185°C after recrystallization from ethanol. 
5 Analysis: 5 

Calcd. for CjjH^O,: C, 65.78; H, 6.57; N, 10.96 (%) 
Found: C, 65.70; H,6.61; N, 10.82 (%) 

Example 32. 

By the procedure similar to that described in Example 27, 1-carbamoylethyl- 
10 3-phenyl-5-chloroindazole (m.p. 156 — 157°C) (5.0 g) was treated with the use of 10 

iithi um aluminum hydride (1.5 g) to obtain 2.0 g of l-aminopropyl-3-phenyl-5- 
chloroindazole hydrochloride having a melting point between 163— 164°C after 
recrystallization from ethanol-ether. 
Analysis: 

15 Calcd. for C 16 H 17 N 3 C1 2 : C, 59.64; H,5.32; N, 13.04 (%) 1 

Found: C, 59.65; H,5.42; N, 13.20 (%) 

Example 33. 

l-Phthalimidopropyl-3-phenyl-5-chloroindazole (8.3 g) and hydrazine hydrate 
(2.0 g) were added to ethanol (150 ml) followed by heating under reflux for 3 hours. 

20 The reaction mixture was concentrated under reduced pressure and to the residue 2 

were added benzene (150 ml) and 10% aqueous sodium hydroxide solution (200 ml) 
followed by stirring at room temperature for 1 hour. The organic layer was 
separated from the mixture and it was washed with water, dried over sodium 
sulfate and concentrated under reduced pressure to obtain 5.5 g of 1-aminopropyl- 

25 3-phenyl-5-chloroindazole as an oily product. The product was treated with ether- 2 

hydrochloric acid to form its hydrochloride. After recrystallization from ethanol- 
ether, the product had a melting point between 163 — 164°C. 
Analysis: 

Calcd. for C 16 H 17 N 3 C1 2 : C, 59.64; H, 5.32; N, 13.04 (%) 
30 Found: C, 59.75; H,5.28; N, 13.19 (%) 3 

Example 34. 

By the procedure similar to that described in Example 33, 1- 
phthalimidopropyI-3-phenyl-5-methylindazole (5.0 g) and hydrazine hydrate (1.5 g) 
were treated to obtain 3.1 g of l-aminopropyl-3-phenyl-5-methylindazole as an oily 
35 product. The product was converted by a conventional way to its hydrochloride 3 

having a melting point between 161 — 163°C. 
Analysis: 

Calcd. for C 17 H 20 N 3 C1: C, 67.65; H t 6.68; N, 13.92 (%) 
Found: C, 67.64; H,6.76; N, 13.63 (%) 

40 Example 35. A 

By the procedure similar to that described in Example 33, 1- 
phthalimidopropyl-3-phenylindazole (6.0 g) and hydrazine hydrate (2.0 g) were 
treated to obtain 3.8 g of l-aminopropyf-3-phenylindazole as an oily product. 
Infrared Absorption Spectra: (neat) (cm" 1 ) 

45 3370, 3050, 2930, 2870, A 

1615, 1605, 1495, 1150, 
778, 750, 695 

NMR: *(CDC1 3 ) 

1.57 ( — NH 2 , 2H) 

. 50 2.06 (— C— CH 2 — C— , 2H, quintet) 5 

2.73 (— CH 2 NH 2 , 2H, triplet) 

\ / 

4.52 (N , 2H, triplet) 

t 

CH 2 — CH 2 — 
7.0 — 8.1 (aromatic proton, 9H) 
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Example 36. 

3-Phenyl-5-fluoroindazole (2.12 g), paraformaldehyde (0.33 g), piperidine (1 g) 
and IN aqueous sodium hydroxide solution (1 ml) were added to ethanoi (30 ml) 
followed by heating under reflux for 3 hours. The reaction mixture was 
5 concentrated under reduced pressur and the residue was dissolved in benzene, 

washed with water, dried over sodium sulfate and concentrated under reduced 
pressure to obtain 1.9 g of l-piperidinomethyl-3-phenyl-5-fluoroindazole having a 
melting point between 82 — 84°C after recrystallization from methanol. 
Analysis: 

10 Calcd. for C 19 H 20 N 3 F: C, 73.76; H,6.52; N, 13.58 (%) 

Found: C, 73.94; H, 6.46; N, 13.83 (%) 

Example 37. 

3-Phenyl-5-chloroindazole (4.57 g), piperidinoethyl chloride (3.6 g), and 
triethylbenzylammonium chloride (0.5 g) were added to 50% aqueous sodium 

15 hydroxide solution (5 ml) followed by stirring at 70°C for 1 hour. After completion 

of the reaction, the mixture was extracted with benzene and the extract was 
washed with water, dried over sodium sulfate and concentrated. The residue was 
treated with ethanol-hydrochloric acid to obtain 4.3 g of l-piperidinoethyl-3- 
phenyl-5-chloroindazole hydrocloride having a melting point between 230 — 235°C 

20 after recrystallization from acetone. 

Analysis* 

Calcd. for QoH^Clj: C, 63.83; H,6.16; N, 11.17 (%) 
Found: C, 64.26; H,6.19; N, 11.34 (%) 

Example 38. 

25 By the procedure similar to that described in Example 27, l-N-mono(n-butyl)- 

carbamoylethyI-3-phenyIindazole (3.5 g) was treated with the use of lithium 
aluminum hydride (1.0 g) to obtain 0.3 g of l-n-butylaminopropyl-3-phenyl- 
indazole as an oily product. The product was converted to its oxalate which had a 
melting point of 181~183°C after recrystallization from methanol. 

30 Analysis: 

Calcd. for C^H^O,: C, 66.48; H, 6.85; N, 10.57 (%) 
Found: C, 66.31; H.6.90; N, 11.66 (%) 

Example 39. 

By the procedure similar to that described in Example 27, 1 -N-monoaliyl- 
35 carbamoylethyl-3-phenylindazole (3.5 g) was treated with the use of lithium 

aluminum hydride (1.0 g) to obtain 0.9 g of l-monoaIlylaminopropyU3- 
phenylindazole as an oily product. The product was converted to its oxalate which 
had a melting point of 203°C after recrystallization from methanol. 
Analysis: 

40 Calcd. for C^H^C^: C, 66.13; H,6.08; N, 11.02 (%) 

Found: Q66.19; H,6.08; N, 11.12(%) 

WHAT WE CLAIM IS:— 

1. An indazole derivative having the formula: 



45 wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; each of R 

and R' is a hydrogen atom, a lower alkyl group or a lower alkenyl group, or R and 
R\ together with the nitrogen atom to which they are attached, form an 
unsubstituted or substituted heterocyclic ring; and n is 1,2 or 3. 
2. An indazole having the formula: 



I x 
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wherein X is a hydrogen atom, a halogen atom or a lower alkyi group* each of R 
and R' is a lower alkyl group or an allyl group, or R and R' t together with the 
nitrogen atom to which they are attach d, form a heterocyclic ring optionally 
substituted by a lower alkyl group; and n is 2 or 3. 
5 3. An indazole derivative having the formula: 



r 



10 



wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; each of R 
and R is a lower alkyl group, or R and R\ together with the nitrogen atom to 
which they are attached, form an unsubstituted or substituted heterocyclic ring 

4. An indazole derivative having the formula: 10 

0 

wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; and n is 1, 2 

5. An indazole derivative having the formula: 

15 



XXT<- 



wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; and n is 1, 2 
or 3. 



6. An indazole derivative having the formula: 



10 wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; each of R 20 

and R' is a hydrogen atom or a lower alkyl group, or R and R, together with the 
nitrogen atom to which they are attached, form a heterocyclic ring optionally 
substituted by a phenyl group; and n is 2 or 3. 
7. l-DimethylaminoethyI-3-phenylindazole. 

15 8. l-Dimethylaminoethy1-3-phenyl-5-chloroindazoIe. 25 

9. l-Dimethylaminoethyl-3-phenyI-5-methylindazole. 

10. l-Diethylaminoethyl-3-phenyl-5-chloroindazole. 

11. l-Diethylaminoethyl-3-phenyl-5-methylindazole. 

12. l-Diethylaminoethyl-3-phenvlindazole. 

30 13. l-Dimethylaminopropyl-3-phenylindazole. 30 

14. l-Dimethylaminopropyl-3-phenyl-5-chloroindazole. 

15. l-DimethylaminopropyI-3-phenyl-5-bromoindazole. 

16. l-Dimethylaminopropyl-3-phenyl-5-methyIindazole. 

17. l-Piperidinopropyl-3-phenylindazole. 

35 18. l-PiperidinopropyI-3-phenyl-5-methylindazole. 35 

19. l-Dimethylaminopropyl-3-phenyl-5-methylindazole. 

20. l-Morpholinoethyl-3-phenyl-5-chloroindazole. 

2 1 . l-Morpholinopropyl-3-phenyl-5-methylindazole. 
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22. l-N-methyipiperazinopropyl-3-phenylindazole. 

23. l-N-methylpiperazinopropyl-3-phenyl-5-methylindazole. 

24. l-Diallylaminopropyl-3-phenyI-5-methylindazole. 

25. l-Morpholinomethyl-3-phenyl-5-chloroindazole. 

26. l-Pyrrolidinomethyl-3-phenyl-5-methylindazole. 

27. l-N-phenylpiperazinomethyl-3-phenylindazole. 

28. 1 -12' - (4"- chlorophenyl) - 1\2',3\6' - tetrahydro - 4' - methyll- 
pyridinomethyl - 3 - phenyl - 5 - methylindazole. 

29. 2-Morpholinomethyl-3-phenylindazole. 

30. 1 -Phthalimidopropyl-3-phenyl-5-methylindazole. 
31.1 -Phthalimidopropyl-3-phenyl-5-chloroindazole. 

32. 1 -Phthalimidopropyl-3-phenylindazole. 

33. l-N-monomethylarninopropyl-3-phenylindazole. 

34. 1 -N-monomethylaminopropyl-3-phenyl-5-chloromdazole. 

35. l-N-monomethylaminopropyW-phenyl-5-methylindazole. 

36. 1 -N-phenylpiperazinopropyW-pfienyl-5-methylindazole. 

37. l-Aminopropyl-3-phenyl-5-chloroindazole. 

38 . 1 -Aminoprop}l-3-phenyl-5-methylindazole. 

39. l-Aminopropyl-3-phenylindazole. 

40. 1 -Piperidinomethyl-3-phenyl-5-fluoroindazole. 
41.1 -Piperidinoethyl-3-phenyl-5-chloroindazole. 

42. l-Mono-n-butylaminopropyl-3-phenylindazole. 

43. l-Monoallylaminopropyl-3-phenylindazole. 

44. A process for preparing an indazole derivative as claimed in claim 2, wnicn 
comprises reacting a compound having the formula 

I 

H 

wherein X is as defined in claim 2, with a compound having the formula 




R-\ 



R- 



wherein X is a halogen atom, and R, R' and n are as defined in claim 2. 

45. A process for preparing an indazole derivative as claimed in claim 3, which 
comprises reacting a compound having the formula: 



I 

CH^-OH 



wherein X is as defined in claim 3, with a compound having the formula 

wherein R and R' are as defined in claim 3. . 

46. A process for preparing an indazole derivative as claimed in claim 4, which 
comprises reacting a compound having the formula: 

I 

H 

wherein X is as defined in claim 4, with a compound having the formula: 
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0 
0 

wherein X' is a halogen atom and n is as defined in claim 4. 

47. A process for preparing an indazole derivative as claimed in claim 5, which 
comprises reacting a compound having the formula: 

0 

wherein X and n are as defined in claim 5, with hydrazine. 

48. A process for preparing an indazole derivative as claimed in claim 6, which 
comprises reducing a compound having the formula* 

10 wherein n' is n-l f n being as defined in claim 6, and X, R and R' are as defined in 

claim 6. 

49. A process for preparing an indazole derivative as claimed in claim 1, 
substantially as hereinbefore described. 

50. A process for preparing an indazole derivative as claimed in claim 1, 
15 substantially as described in any of the foregoing Examples. 

51. An indazole derivative whenever prepared by a process as claimed in any 
of claims 44 to 50. 

52. A pharmaceutical composition comprising, as active ingredient, an 
indazole derivative as claimed in any of claims 1 to 43 and 51, and a 

20 pharmaceutically-acceptable diluent or carrier therefor. 
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